A Cross-Country Comparison Using Microeconomic Data
While social, political, and cultural factors cause the growth experience to differ across regions, countries, and even urban and rural areas, the fundamental components of an economy tend to be similar across these spaces. Arthur Lewis (1954) elaborated on the composition of economies, noting that development is largely a transition from laborintensive, agriculturally-oriented enterprises to capital-intensive industries focused on production of manufactured goods. Expanding on the notion of a two-sector, "dual economy", Chenery and Syrquin (1975) showed that as a country grows, the share of GDP derived from the farm sector shrinks, while GDP from capital-intensive industries expands.
While this pattern appears clear for the overall economy, less certain is the pattern of development that occurs in the rural areas of the economy.
In rural areas, a shrinking agricultural sector and expanding rural non-agricultural activities are likely features of economic development. The existence of a large and expanding non-agricultural sector seems plausible given the currently available empirical evidence. From Asia, to Africa, to Eastern Europe, to Latin America and the Caribbean, studies have repeatedly shown the importance of non-agricultural activities in the livelihood strategies of rural households (see Davis et al. 2007; FAO 1998; Reardon, Berdegue and Escobar 2001) . When considered at this micro level, the structural transformation of an economy can be analyzed by looking at the income-generating activities chosen by households at different levels of income. Is it necessarily the case that 2 higher income rural households are, on average, going to be less involved in agricultural activities and more involved in other activities? If so, this implies that as development occurs and income per capita increases for rural households, these households will shift away from agriculture activities and towards other activities.
The existing literature on non-agricultural activities implicitly suggests that rural households across countries engage in similar activities as household income rises. What appears to be a defining feature of this process is that as an overall economy develops and shifts from agriculture to manufacturing and services, rural households invest and accumulate assets, particularly education, and participation in farm activities declines as participation in non-agricultural activities intensifies. At these higher income levels, this leads to a lower share of income per capita from farm activities and a higher share from non-agricultural activities.
The purpose of this study is to investigate if there exists a universal, micro-level pattern of rural household development. Previous studies (Lewis 1954; Chenery and Syrquin 1975) have relied on macro data to establish broad economy-wide development patterns. However, to our knowledge, no study has tested the presence of a universal pattern of rural development using microeconomic data. One of the difficulties of positing and testing such an ambitious, universal theory is that rural household behavior differs across countries for many reasons. Geopolitical issues, government regimes, resource endowments, and investment decisions are among the macro factors that influence household development. Micro-level differences, such as education, religion, and household demographics further influence a household's decision making. The resulting 3 development process is unique to each household and country. Moreover, even if macro and micro factors are similar across countries, the evolution of the rural economy may take on vastly different forms, thereby making comparison rather difficult. Given this qualification, one of the objectives of this study is to separate the universal factors affecting household development from the country-specific characteristics. If this can be achieved, we believe the structural shift in income-generating activities at the household level can be outlined in terms of a universal pattern and a micro-level, country-specific pattern.
Because methodologies of previous studies of rural income generating activities have typically not been comparable across countries (Lanjouw and Feder 2001) , we evaluate development patterns using a newly constructed cross-country database composed of comparable variables and aggregates from high-quality household surveys. Other empirical studies from Latin America and the Caribbean indicate that the share of income derived from non-agricultural activities increases with household income (Reardon, Berdegue, and Escobar 2001; Davis et al. 2007 ), but none to our knowledge, have econometrically tested this relationship nor have they conducted cross-country micro analysis. By comparing the composition of household income in 15 countries across the four principal development regions-Asia, Africa, Eastern Europe and Latin Americawe can separate universal development factors from country-specific factors and document the evolution of rural income-generating activities as they relate to rural development.
The specific objective of this study is to analyze rural income-generating activities to determine if, on average, certain activities become more important as incomes rise and households develop. By decomposing total income into five shares, non-agriculture wage, agriculture wage, agricultural production, self-employment, and all "other" (including transfers), we expand beyond the basic industries defined by Chenery and Syrquin and hope to isolate the activities that are most important to households at different levels of development.
The tendency to shift away from agricultural production towards non-agricultural activities as household income increases is a pattern akin to Engel's Law, which hypothesized that poorer households devote a higher share of their income on food than wealthier households. Tests of Engel's Law seek to verify the relationship between food expenditure and total income while here we seek to determine a relationship between sets of income generating activities (agricultural production, agricultural wage, non-agricultural wage and non-agricultural self employment) and income earned. Since the approach to estimating Engel's law has been well established, a similar approach has been employed here. This approach allows an analysis not only of the relationship between incomegenerating activities and overall income for the 15 countries analyzed but also comparisons across the countries by the overall level of development (as defined by GDP per capita).
The study is arranged as follows. Section 2 presents the conceptual framework, building on early ideas of macro-level development patterns. Section 3 introduces the data and provides a descriptive analysis while the empirical approach is presented in Section 4.
Section 5 presents the results and comments on the cross-country analysis. The final section summarizes the key findings.
Conceptual Framework
Classical economic studies, such as those by Engel, Lewis, Kuznet, and Chenery and Syrquin, often used intercountry macro-level comparisons to understand the process of economic and social development. At the core of these studies is the assumption that there exists a set of underlying processes that drive the development of an economy. While the interactions and details of the processes may differ at a country level, there is a universal behavioral relation that drives the development process. The existence of macro-level, universal development patterns lend credence to the possibility of micro-level household development patterns. Much in the spirit of Chenery and Syrquin's idea of a shrinking farm sector and expanding industrial sector, we posit that household development exhibits a similar pattern. As the rural economy grows household participation and the intensity of involvement in farm activities declines and is gradually replaced by participation in non-agricultural activities. While gains in wealth do not lead to complete divestment from farm activities, the share of income derived from farm activities declines and the share from non-agricultural activities increases substantially. The pattern appears to be driven by a process of accumulation of assets and investment in education and infrastructure, contained within the framework of a dynamic rural economy and broader changes in the macroeconomy. These broader changes are those described in these previous macro-level studies which show an economy shifting from agricultural to manufacturing and services and consumers purchasing less food as a proportion of income earned and more non-food items. Along with this process, economic development brings greater investment in public services such as infrastructure and stronger institutions. On the 6 microeconomic side, there are reasons to expect that income rises occurring in this climate of development lead to a greater emphasis by households on non-agricultural activities and here we focus on this aspect of the transitioning rural economy.
Poor households in rural areas across the globe are nearly all lacking a similar mix of assets. In an analysis of the economic status of rural households, Zezza et al. (2007) explain that in rural spaces most small land and livestock holders lack access to key assets, inputs, markets, and basic services-all instruments necessary for rural agrarian households to achieve an agricultural-led pathway out of poverty. Compounding the plight of the rural poor is the fact that households tend to be less endowed with working age individuals, meaning fewer individuals must support the basic needs of the household.
Finally, unequally distributed and low levels of education, where the majority of heads of rural households have less than a primary school education, further disadvantage the poorer rural household.
Based on this limited set of assets and the context in which households operate, households allocate their labor to equalize marginal returns across activities. Steep barriers to entry into high-productivity activities appear to limit entry into specialized high-value agriculture as well as into the non-agricultural economy. The only option is entry into lowlevel, low-productivity agricultural and non-agricultural activities. For poorer, less educated households this may mean high participation rates in agricultural and primary non-agricultural activities. In this primary stage of non-agricultural development, smallscale, low productivity operations, producing what Hymer and Resnick (1969) called "Zgoods" (such as mats and baskets) are often undertaken to provide supplemental income (Reardon, Berdegue and Escobar 2001) . Farm wage employment tends to be among the most popular of these primary activities because of the low entry requirements in terms of skills, education, and capital (Corral and Reardon 2001) . Despite the apparent dead-end nature of these jobs, research shows they are essential for maintaining food security and keeping families above the poverty line (Ruben and Van den Berg 2001; . The defining feature of this initial stage is that the majority of household income is derived from agriculturally-related activities (agriculture wages and production) and little from non-agricultural tasks.
With basic needs met and access to some assets, households may begin to diversify their income sources. On the one hand, these households may lack the necessary levels human capital or infrastructure to participate intensively in non-agricultural activities. But, on the other hand, these households may have enough liquidity and human capital so that they do not have to rely primarily on farm activities for the majority of income and exploit these other opportunities. This transition usually involves a shedding of ties to lowproductivity farm tasks and refocusing time and energy into higher-value agricultural production and non-agricultural activities where possible. Because investment, production, and consumption link the farm and non-agricultural sectors, households end up employing a complex livelihood strategy that blends income from both low and high productivity activities. When these transitioning rural households exploit the synergies of the farm and non-agricultural economy to the fullest, the diversification strategy can become a pathway out of poverty. However, if the barriers to entry for non-agricultural activities remain high, and the households cannot make the leap to high productivity/high income activities, 8 promotion of non-agricultural activities may exacerbate income inequality. The shift in activities is reflected in income shares. While agricultural activities remain the primary source of income for these transitioning households, self-employment and non-agricultural opportunities clearly generate more income than for asset-poor households and suggest a pattern of diversification.
Depending on the dynamics of the rural economy, two different types of nonagricultural activities appear to define households with higher levels of income. In areas with dynamic, rural economies, such as Latin America and Eastern Europe, transition into advanced development is characterized by specialization in non-agricultural wage activities. Davis et al. (2007) suggest that commerce, services, and manufacturing are the most available activities. In areas with less developed non-agricultural economies, such as South Asia and places in Africa, non-agricultural self-employment tends to emerge as the dominant activity. Regardless of geography and market structure, the defining feature of advanced development is that wealthier households all tend to earn a majority of income from non-agricultural activities, while the share of income from agricultural activities declines substantially. Some well-off households still remain in agricultural production but tend to specialize in high-value crops or be more productive than the asset poor.
Often determining entry into non-agricultural sector, education appears to be one of the fundamental household assets in the second stage of transformation. Numerous studies have shown that it is one of the key requirements for participating in high-productivity non-agricultural activities (Clay and Reardon 1997; Elbers and Lanjouw 2001; Corral and Reardon 2001; Reardon, Berdegue, and Escobar 2001; Winters et al 2007) . As households accumulate education, they tend to adjust their allocation of time to activities offering higher returns. Physically demanding, low productivity, and low-paying agricultural work becomes less attractive as individuals use their elevated levels of human capital to gain entry into high-productivity, high-income occupations. If demand for skilled workers in the non-agricultural economy is not great, workers often take up part-time, high-productivity occupations or venture into selfemployment professions. This may involve migration into urban centers or even abroad if the returns are high enough. Table 1 presents a summary of the posited household-level development pattern.
Common household characteristics, income share composition, and participation levels in income-generating activities are contrasted across per capita income categories, which we assume to coincide with household development patterns. The expectation is that in any rural economy this range of households will be found, but as the overall economy develops and structural transformation of the economy occurs, an increasing proportion of households will be found in the higher levels of household development and less in the lower levels of development.
Description of Data
This study uses data from fifteen countries that form part of the RIGA (Rural Income Generating Activities) database, which has been constructed from a pool of several dozen Living Standards Measurement Study (LSMS) and other multi-purpose household surveys made available by the World Bank through a joint project with the Food and Agriculture Organization (FAO).
1 From this pool of possible surveys, the choice of particular countries was guided by the desire to ensure geographic coverage across the four principal development regions-Asia, Africa, Eastern Europe and Latin America-as well as adequate quality and sufficient comparability in codification and nomenclatures. Table 2 presents the countries used in the analysis, the year the survey was administered, the number of observations included and household per capita income by quartile. Note that all the data is nationally representative and only those households defined as rural are included in the analysis. The income data are calculated for each country using a consistent methodology to ensure the data is as comparable as possible.
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Along with the individual country data, we also created a pooled data set of all the data from each country. Income variables measured in national currencies were converted to US dollars using the purchasing power parity exchange rate used by the World Bank in the poverty assessments conducted for each country. The data are then adjusted to 2005 US dollars using the US consumer price index. The final data set included over 70,000
observations from households around the developing world. In what follows, we will refer to the pooled dataset as the 'megadata'.
For the analysis, we define five economic activities through which households can earn income: i) agricultural production, ii) agricultural wage employment, iii) nonagricultural wage employment, iv) non-agricultural self employment, and v) other income including private and public transfers as well as earning from rental activities. 3 These represent the broad categories of activities that households use to earn their income and are suitable for discerning broad patterns of rural development. Table 3 presents the participation rates and mean shares of income earned from each of the activities for all countries and the merged data. For participation, one striking feature is the high level of participation in agricultural production in most countries. For the merged data, the value is 85 percent, and it is greater than 75 percent in all countries except Indonesia and Pakistan.
This is not always reflected in the share of income from agricultural production which for the pooled data is only 44 percent of income. In Africa, mean income from agriculture remains over 50 percent for all countries but is generally lower in the Asian (ranging from 19 to 56 percent), Eastern European (17 percent and 43 percent) and Latin American (ranging from 26 to 36 percent) countries. Another striking feature is the percent of households receiving income from non-agricultural activities and the high share of income from these activities, particularly from the countries in Latin America and Asia. Here, over 30 percent of households participate in non-agricultural wage employment and in most of these countries over 20 percent in non-agricultural self employment. These two categories represent about a third of income in the Asian and Latin American countries. Overall, the data confirm the importance of a range of economic activities across countries.
Empirical Approach
Working's (1943) simple, semi-log approach and Leser's (1963) modification to evaluating Engel's Law are well suited for our primary hypothesis. The Working-Leser approach relies on the assumption that expenditure shares are a function of the logarithm of total income. Our primary hypothesis is nearly the inverse of Engel's law so it closely parallels the logic underlying the law. We assume that income shares are a function of the logarithm of household per capita income. Building on this basic approach, we follow Deaton and Muellbauer (1986) incorporating demographic effects into the system to control for basic differences in household demographic structure. The resulting model is as follows,
where S f is the share of income earned from activity f, y is income per capita, n j is the number of persons in demographic category j (j = 1,….J), ε is a stochastic term, and α, β, and δ j are parameters to be estimated.
Equation (1) is estimated for all five economic activities noted previously. Household demographic categories include quantity of household labor, female or male head of household, age and age squared of the head of household, religious and indigenous categories, and head education disaggregated into four categories (less than primary school (baseline), primary school, secondary school, and high school or greater). As per capita income captures many features of wealth, such as infrastructure or productive assets, we have not included any other control variables. To account for heteroskedasticity, all reported coefficients are computed using robust standard errors.
Since our econometric approach is essentially a semi-log model and we are primarily interested in the relationship between household per capita income (y) and income shares (S f ), all reported income coefficients are transformed into elasticities. Because the procedure is less restrictive than the Tobit estimation technique, Holcomb, Park, and Capps (1995) suggest using a two-step Heckman procedure to circumvent the censored-response problem. If households are self selecting into certain 14 income-generating activities for reasons that cannot be observed or measured by household surveys, this technique may be appropriate and has been employed by numerous scholars testing forms of Engel's law (Holcomb, Park, Capps 1995; Byrne and Capps 1996; Lanfranco, Ames and Huang 2001; and Moon 1989) . For such a model, however, it is necessary to have a continuous identifying variable in the first-stage selection equation that is not included in the second stage and such variables are often difficult to find. When such instruments are not available, the results are suspect. Even when available, there are potential problems with estimation if there is heteroskedasticity in the data as is likely in our case.
4 For these reasons, we choose not to employ this approach.
An alternative to Heckman approach and the censored model is a hurdle model where a first-stage probit on participation is estimated followed by a share equation where selectivity is not accounted for in this second stage. This approach was examined and the second stage yielded similar results to the OLS and censored model and were thus not reported. The first-stage probit results, however, are reported since they are of interest in themselves. As noted in the data description section, although shares of income from agricultural production tend to decline with increases in income, participation rates remain similar. As such, the relationship between activity participation and income per capita is worth exploring and we do so using probit models on activity participation. Marginal effects of increasing income at the sample mean are presented for the probit models.
An additional issue to consider is the possible endogeneity of income per capita in equation (1). The solution to this problem is to use an instrumental variable approach, which is often challenging since this requires an instrument to predict income per capita.
Fortunately, in all the data sets expenditure per capita is available and is reasonably assumed to be correlated with income but uncorrelated with the errors in equation (1).
Equation (1) is thus also run using this approach and results are presented.
Note that a double-logarithmic form might also be considered instead of a semi-log specification. Houthakker (1957) This empirical approach is employed for each of the 15 countries as well as the megadata. The hypotheses regarding the relationship between income shares from different activities and overall income posited above is then tested for each of the countries and the megadata. Along with testing this relationship directly, the results of the analysis are compared across countries based on their ranking in terms of GDP per capita. The expectation is that as development occurs (GDP per capita rises) the relationships between income shares and income per capita will become stronger since economic development will bring about the broader macroeconomic changes and structural transformation described previously providing more opportunities for households in the non-agricultural economy. Thus, our hypotheses regarding micro-level patterns of development are tested using the individual, country-specific empirical results as well as cross-country comparisons across level of development. Table 4 presents a summary of the results reporting, for the three specifications, the elasticity of shares with respect to a change in per capita income for the merged data and each country in the data set. The conceptual model predicts that a marginal change in per capita income is accompanied by an increase in the share of income obtained from nonagriculture wage and self-employment activities. The results provide strong support for this hypothesis with positive and significant results for the megadata and the majority of countries. The results for the censored regression model are presented by the country level of development 5 in figure 1. 6 The results indicate that as development occurs, the elasticity with respect to non-agricultural wage employment increases suggesting that, as hypothesized, non-agricultural wage employment is even more closely associated with high-income levels in more developed countries. While non-agricultural self employment is always positively associated with per capita income for the analyzed countries, there is no clear pattern that emerges across the level of development.
Results
The results for agriculture are slightly more mixed, at least for Africa. In
Madagascar and Malawi, among the poorest countries in our sample, we find a positive relationship between agricultural production and per capita income. For the remaining countries, as well as in the megadata, the relationship is clearly negative suggesting less income is earned from agricultural production by households with higher income per capita. 7 In fact, as seen in figure 1 , the data show that elasticities become more negative with development suggesting that in more developed countries agriculture is less associated with high levels of income per capita.
Results for agricultural wage shares is even more mixed with the censored specification showing positive results for eight countries and negative results for five countries. This is somewhat surprising given that agricultural wage employment is often viewed as an occupation of last resort for the poorest households. Examination of the elasticities by the level of development (figure 1) offers a partial explanation for this result.
As development occurs the elasticities appears to shift from negative to positive values indicating agricultural wage goes from being somewhat of a refuge sector of the poor to an activity that is more highly productive for those that participate in the activity.
Using the megadata results, it is possible to simulate the overall pattern of rural development. To allow a greater degree of flexibility in the shape of the curves a log per capita expenditure squared term is included in the specification along with log per capita expenditure (both are significant). The results are presented in figure 2 and indicate that as development occurs there is a shift from agricultural production toward non-agricultural wage employment and self employment. Furthermore, there are substantial changes in the composition of rural income at lower levels of development, but as development occurs there appears to be a slow and steady transition away from agriculture to the nonagricultural economy.
Although agriculture appears to decline in importance in income generation, the descriptive statistics presented previously in table 3 show consistently high levels of participation in agricultural production across all countries and in fact in some countries participation rates approach 100 percent. On the other hand, these descriptive statistics across all countries showed a range of participation rates in other activities. To explore the relationship between participation and income per capita, figure 3) , the results suggest that non-agricultural wage employment is even more associated with higher income per capita as development occurs. As with the results on income shares, no similar pattern emerges for non-agricultural self employment.
Somewhat surprisingly, agricultural wage is positively associated with income per capita and this marginal effects increase with the level of development. This result indicates that the image of agricultural wage in developing countries as a refuge sector is inaccurate.
Finally, using the megadata figure 4 provides a simulation of the probability of participating in the different rural income-generating activities by level of development.
Unlike the share of income from agricultural production, participation in agriculture does not substantially decline with the amount of income per capita earned. There is a small decline, but the figure suggests a broad level of participation in agricultural production even for those earning high income. This is in contrast to non-agricultural wage employment and self employment where participation levels increase dramatically with income per capita at lower levels of income and continue to climb by 4-5 percent for each US$1,000 additional income earned for those above US$1,000 per capita.
Conclusion
We have posited and tested the presence of micro-level, household development pattern in rural areas in fifteen countries as well as a pooled data set. The available literature suggests that a shrinking agricultural sector and expanding non-agricultural activities are likely features of economic growth. This is broadly linked to the macro structural transformation of economies that occur with economic development. But at the micro level, this transition tends to be characterized by a process of household accumulation of assets, which lead to greater participation in the non-agricultural economy. As per capita income of rural households increases, the share of income from the non-agricultural economy grows while the share from farming declines. Using a Working-Leser model and incorporating
demographic control variables we have tested the relationship between per capita income and income composition. Results from individual country analysis and the merged data all corroborated our hypothesis. The pattern of rural development is one in which as per capita income increases households shift from agricultural production and toward nonagricultural wage and self employment. Furthermore, the shift to non-agricultural wage employment is even more pronounced in countries with higher levels of GDP per capita indicating the effect strengthens with development.
Of course, to the extent that some individuals and households move to the urban economy with development, this study underestimates the rate at which rural people shift away from the agricultural sector as development progresses. It does, however, establish that the shift away from agricultural is not solely through migration out of rural areas, but also occurs within the rural economy among those who remain.
20
Although this shift occurs, rural households remain remarkably attached to farming with those at all ranges of income per capita remaining involved to some degree in agricultural production. Furthermore, contrary to its reputation as a refuge sector of the poor, agricultural wage employment remains an important income-generating activity even for those at higher levels of income. In some countries, particularly those with higher GDP per capita, it is even associated with higher levels of income. This result has been found elsewhere and seems to be driven by the fact that with development the gap in wages between agricultural and non-agricultural wage activities narrows substantially and thus agricultural wage employment begins to mirror non-agricultural wage employment in terms of its productivity levels (Winters et al 2008) .
One limitation to the study is that we examine a limited part of the development spectrum as our sample does not include developed countries since comparable data from these countries is unavailable. In a way, our sample is truncated on the right. This partially explains the fact that even the more advanced developing economies have high participation in agriculture. Among developed economies, it is likely that not only the share of income from agriculture declines but so do the participation rates. Unfortunately this is not possible to test with the available data.
Policy makers should be aware that the composition of the rural economy is ever changing and the non-agricultural economy, if appropriately harnessed, can become a pathway out of poverty for poor households. Understanding the development process and the state of the rural economy can aid in the design of rural development policy that incorporates the strengths and weaknesses of the agricultural and non-agricultural 21 economy. Of course, although a pattern emerges that suggests a declining agricultural sector, this should not be interpreted as a justification of the neglect of this sector in rural development policy. A dynamic agricultural sector is likely to induce growth in the nonagricultural economy and can be an important stimulus for rural development.
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1 Up to date information on the RIGA database can be found at http://www.fao.org/es/ESA/riga/index_en.htm.
2 Details of the construction of the income aggregates can be found in Carletto et al (2007) .
3 Note that in the case of agricultural production and non-agricultural self employment it is possible that households had negative income earnings. Since the analysis focuses on shares of income, these values were censored at zero to avoid negative shares. 
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